
DEPARTMENT OF THE ARMY

	

EM 1110-3-137
U . S . Army Corps of Engineers

Washington, DC 20314

Engineer Manual
No . 1110-3-137

	

9 April 1984

Engineering and Design
SOIL STABILIZATION FOR PAVEMENTS

Mobilization Construction

Paragraph Pale

CHAPTER 1 . GENERAL

Purpose and scope . . . . . . . . . . . . . . . . . 1-1 1-1
Definitions . . . . . . . . . . . . . . . . . . . . . . . 1-2 1-1
Methods of stabilization . . . . . . . . . . 1-3 1-1

CHAPTER 2 . PURPOSE OF STABILIZATION

Uses of stabilization . . . . . . . . . . . . . 2-1 2-1
Selection of stabilizer additive . . 2-2 2-2
Use of stabilized soils in frost

areas . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3 2-5

CHAPTER 3 . STABILIZATION WITH PORTLAND CEMENT

Stabilization approaches . . . . . . . . . . 3-1 3-1
Cement content for modification
of soils . . . . . . . . . . . . . . . . . . . . . . . . 3-2 3-1

Cement content for cement-
stabilized soil . . . . . . . . . . . . . . . . . 3-3 3-2

CHAPTER 4 . STABILIZATION WITH LIME

Stabilization approaches . . . . . . . . . . 4-1 4-1
Lime content for lime-modified

soils . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2 4-1
Lime content for lime-stabilized

soils . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-3 4-1
Lime and other additives . . . . . . . . . . 4-4 4-4

CHAPTER 5 . STABILIZATION WITH LIME-CEMENT-FLY ASH (LCF)

Reaction with soils . . . . . . . . . . . . . . . 5-1 5-1
Suitable materials . . . . . . . . . . . . . . . . 5-2 5-1
LCF content . . . . . . . . . . . . . . . . . . . . . . . 5-3 , 5-1

CHAPTER 6 . STABILIZATION WITH BITUMEN

Types of bituminous-stabilized
soils . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-1 6-1



EM 1110- 3-137
9 Apr 84

strengths for cement, lime, and
combined lime-cement-fly ash stabilized
soils .

2-2 .

	

Guide for selecting a stabilizing
additive .

3-1 .

	

Gradation requirements .
3-2 .

	

Estimated cement requirements for
various soil types .

3-3 .

	

Average cement requirements for granular
and sandy soils .

3-4 .

	

Average cement requirements for silty and
clayey soils .

3-5 .

	

Durability requirements .
6-1 .

	

Recommended gradations for bituminous-
stabilized subgrade materials .

6-2 .

	

Recommended gradations for bituminous-
stabilized base and subbase materials .

6-3 .

	

Emulsified asphalt requirements.

Paragra,~h Page

Soil gradation . . . . . . . . . . . . . . . . . . . . 6-2 6-1
Types of bitumen . . . . . . . . . . . . . . . . . . 6-3 6-1
Mix design . . . . . . . . . . . . . . . . . . . . . . . . 6-4 6-4

APPENDIX A . PA TEST TO DETERMINE LIME REQUIREMENTS
FOR LIME STABILIZATION A-1

APPENDIX B . REFERENCES B-1

LIST OF TABLES

Table 2-1 . Minimum unconfined compressive


